u-Direct therapeutic drainage and intracranial pressure monitoring from the posterior fossa has never been accepted in neurosurgical practice. Potential complications including cerebrospinal fluid leak, cranial nerve palsies, and brain-stem irritation have been a major deterrent. The authors placed a catheter for pressure monitoring in the posterior fossa of 20 patients in the course of posterior fossa surgery: 14 patients with acoustic schwannomas, four with posterior fossa meningiomas, one with cerebellar hemangioblastoma, and one with a solitary cerebellar metastatic lesion. A Richmond bolt was also placed in the frontal area.
D
UE to the constraint in size and the critical structures within the posterior fossa, continuous knowledge of the postoperative pressures has been deemed desirable in patients with surgery in this region, particularly in those subjected to prolonged procedures. In patients whose neurological examination results may be inconclusive or limited, it is valuable to have a reliable alternative method of evaluation. In the past, surgeons have been reluctant to introduce direct subdural posterior fossa monitors for a number of reasons. Some of the possible problems include cerebrospinal fluid (CSF) leaks, cranial nerve dysfunction, and the possibility of brain-stem irritation with resulting autonomic dysfunction. To rely on autonomic changes or neurological deterioration as signs of a postoperative complication narrows the temporal margin of safety for the institution of treatment. It has been the policy of our service to electively monitor all posterior fossa procedures via a supratentorial Richmond bolt; however, it was unclear whether an acute change in the posterior fossa would be reflected by the supratentorial monitor prior to clinical deterioration. The goal of this study, performed in the course of posterior fossa surgery, was to test whether direct posterior fossa monitoring was a more efficacious method for relaying dynamic changes in the operative compartment and whether it was safe, in view of the critical structures within the region.
Clinical Material and Methods
The study group consisted of 20 patients whose pathology was limited to the posterior fossa. Fourteen patients had acoustic schwannomas, four patients had cerebellopontine angle meningiomas, one patient had cerebellar hemangioblastoma, and one patient had a solitary cerebellar metastatic lesion. All patients were operated on in the sitting position and, at the conclusion of the procedure, a 35-mm Silastic catheter was placed in the subdural space within the cerebellopontine angle on the operative side. The catheter was then brought out superiorly through a separate stab wound approximately 4 cm beyond the skin incision. Tight closure of the dura was performed around the catheter. The cath-eter was connected to a closed drainage system. At this point, sterile dressings were applied and the patient was placed in the supine position. A Richmond bolt was placed in the right frontal area in the usual fashion. All patients were taken immediately to the neurological intensive care unit, where they recovered from anesthesia. Both the infratentorial and supratentorial compartments were filled with normal saline, and dosed monitoring systems were connected to the catheter and bolt. This was performed passively, without pressure flushing, until waveforms were obtained from both the Richmond bolt and the subdural catheter.
Pressure monitoring in both the supratentorial and infratentorial compartments commenced immediately and continued for 48 hours. Compliance curves were calculated from each compartment every" 6 hours. The technique employed consisted of introducing 0.l-cc aliquots of normal saline solution. Daily cultures and cell counts were obtained from both monitoring devices.
Results
During the first 12 hours of continuous monitoring, the posterior fossa recordings were 50% higher than those of the supratentorial space in all patients (p < 0.01) ( Table 1 ). In the next 12 hours, the supratentorial pressures were consistently 10% to 15% higher in all patients. By 48 hours, the pressures in the two compartments had equilibrated.
In 19 of the 20 patients in this series, the compliance was less in the posterior fossa compartment than in the supratentorial compartment (Fig. 1) . At the termination 
Discussion
The motivation behind this study was to determine the value of monitoring pressure in the supratentorial space after posterior fossa surgery. Our aim was the detection of and timely intervention in postoperative complications related to mass effect or swelling within the posterior fossa. With this in mind, postoperative monitoring is a standard procedure in our intensive care unit.
The benefits of intracranial pressure (ICP) monitoring must be weighed against the associated risks and complications. The risks of ICP monitoring are related to the degree of invasiveness, the location of the device, the presence of systemic infections, the need to restrict patient movement, and monitoring drift or artificially low readings. 1' 2 Complications include infection, hematomas, epilepsy, cerebral puncture, cranial nerve palsies, and CSF leaks. In general, the incidence of complication has been quoted as from 1.1% to 7.7%. 3,6,7 A major motivating factor in our routine use of postoperative ICP monitoring is that clinical parameters (for example, blood pressure, neurological status, pulse, and respiration) are not always reliable markers of increased ICP or impending neurological deterioration secondary to complications. 4'5'8 Additionally, ICP monitoring may also help to direct normal postoperative care in terms of ventilatory support, the use of positive end-expiratory pressures, continued osmotherapy, and patient positioning. Finally, in postoperative patients with a neurological deficit or in those who must be maintained sedated or paralyzed, ICP and blood pressure monitoring are reliable methods by which to assess potential change. The infratentorial and supratentorial compartments are related by conduction of fluid in the subarachnoid space. In this series, both modes of ICP Posterior fossa intracranial pressure monitoring monitoring were of the subarachnoid space; thus, differences measured should be due to compartmental compliance rather than to modality variance.
Under normal anatomical conditions, there is little intercompartmental difference in pressure between the infra-and supratentorial fossae. Surgery, brain shifts, or occlusion of the basilar cisterns may radically alter the equilibration of the two compartmental pressures, since brain is a non-Newtonian fluidY Furthermore, the pressure and compliance within the two compartments are different, as indicated by our data.
A review of the literature reveals little information concerning the specific risks and complications related to direct posterior fossa monitoring. Our data support the thesis that it is a safe technique, and probably does not offer any greater risk than a subdural catheter located in the supratentorial space. In addition, the placement of the monitor within the operative site prevents exposing the patient to double jeopardy for infection, by avoiding a separate procedure. It is well known that the risk of infection is greatest at the time of introduction of any ICP monitoring device.
The conclusions which may be drawn from our study suggest that: 1) monitoring the posterior fossa directly via subdural catheter is safe and effective; 2) direct monitoring within the posterior fossa gives a better indication of the pressure and compliance status of the operative region; 3) there are significant differences in the pressure and compliance between the supratentorial and infratentorial compartments in postsurgical patients; and 4) a catheter and drainage system in the operative site may give an additional therapeutic modality for timely intervention in postoperative complications, particularly postoperative hemorrhage.
